
MAR-G1-B'G4D695 

Tone EdJtor 32X Ver. 1.00 

SEGA Enlerprisea, Lid. 



Tone Editor 32X 
Ver. 1.00 




• 



• 



PKELIMINARY VERSION 



PROPERTY OF SEGA 




MAR'61-B'04De9S 

Tone Editor 32X Ver. 1.00 

SEGA Enterprises, Ltd, 



Table of Contents 



Overview 

Detailed Description of Functions 

1. MIDI Setting 

2. FM Paramelers 

3. Table Envelope 

4. Table Vibrato 
5- Velocity Table 

6. FM Drum Kil . 

7. PWM (for Super 32X) '' 

8. PCM 



J - 



W^\ 



^p^^nS 



'^ 



3 
6 
9 
11 
12 
13 
14 
17 




L^-A-Sj^ 



Ak^ 






7.V^ >>i> 



^■^ 




• 






PRELIMINARY VERSION 



PROPERTY" OF SEGA 



MAR'61-B-040695 

Tone Editor 32X Vcr. 1,00 

SEGA EntBTprrses, Ltd. 



Overview 



Tone Editor 32X is a tool for developing 32X sounds using a MIDI. By replacing the 
Sound Driver thai is to be moxmted on a target machine, it is possible to use the 
Tone Editor 32X to develop mega drive sounds. 

The 32X sound function includes a PWM stereo 1 sound source, in addition to the 
FM sound source 6 channel, the PSG 3 channel and the PCM 1 sound that are 
available in a conventional mega drive. The Tone Editor 32X allows the user to 
develop sounds by using all these resources. 

When you select the "File" New option from the menu bar after starting the Tone 
Editor 32X, the following screen appears. On this screen, check.t^.rhe ^ mark by the 
item to be selected and click on "Create". This moves the cursor tb^^e desired item. 





■j^f.j-!:f;^.-r,-^ 



Select Document Type: 




> ! ?^Jjk 



® MIDI Setting 
O FM Parameter 
O Table Envelope 
O Table Vibrato 
O Velocity Table 
O FM Drum Kit 



^i'-- ^x^ jCav: ^ 

QP^MilQrih^r Ich Driver) 

0!pC[5^*tff^|.inear2ch Driver) 
OF^'^^tfqrtJelta lffF%iver) 
.O PCM"tf5r Delta %h DSverj 





[ C^cel :|: I 







On each item, create ^^teaecessary data for generating a sound according to 
prescribed procedures. After creating the data, save the data in a file, in order to 
store the data in a format that allows the data to be automatically incorporated into 
the sound simulator (except for MIDI sequence data). 
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1. MIDI Setting 



When using the Tone Editor 32X for the first lime, you need to establish the 
necessary interface. To do so, first, you need to perform MIDI setting, which 
involves determining the correspondence between the channels associated with 
MIDI instruments and the sound sources associated with 32X, and defining the 
functions in which the channels and the sound sources will be operated. 

In the graphics below, the item marked with a I indicates the 32X sound source thai 
currently supports a given MIDI channel (MIDI Ch). The sound source channels on 
the 32X side are lined up from right to left, in ascending order of numbers. It is not 
necessary that all sound sources be in one-to-one correspondence with MIDI 
channels. Rather, sound sources can be specified polyphonicaJiy.jrom a given MIDI 
channel. 





Both PCM and PWM have only one voice, due to hardware JiMitafens. However, 
by performing a waveform synthesis, different voices caaije %tput as separate 
channels. This feature is compatible with all the t^Ia "and &>uAd Drivers that are 
supplied in a 32X Sound Tool Package, 

(*) For mega drives and the 32X, the sixth chanfiel ^.#%: Im sound source are used 
by switching the same register as the PCMsound soured.' Therefore, when a PCM is 
used, the sixth channel does not work, jpor details^Wthe sound chips that are 
mcorporated in the mega drive itself, ransi^^lheil'MEGA DRIVE SOUND 
MANUAL," ■'^^^■' - 
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Bend 

This field allows you to set and change a bend width. For each channel, specify the 
desired numerical value by clicking on the chamiel. The allowable values are 0-12 
one octave). 




Velocity 

Clicking on this field brings up a popup menu. By selecting an appropriate field in 

this menu, you can define how to handle a velodty. 





is. 



As Is ... The velocity data transrnitted by the^l/QLais used 

X2 ... The reaction to the velocity data transmrfted by the MIPI iJ^increased by 2. 

X4 ... The reaction to the velocity data transmitted by ^ Mlt)I k incfeased by 4. 

XS ,,, The reaction to the velocitY^^ts:trarismitted by tlW"MDI islir^creased by S. 

1/2 ... The reaction to the velocity dat^arsmitted by the MIDI is reduced to 1/2. 

1 /4 ... The reaction to the velocit^^data-tTansmitt:^ li)^ the MIDI is reduced to 1 /4- 

1/S ... The reaction to the velici^ data trairsmitfed b^^the MIDI is reduced to 1/6, 

64 Fixed ... All veJocityd^ tra^mitted by the SilD^ls i'l^d to 64. This is the same 

as ignoring all veloSties-Ji^l^.. S.„?r" 

Table Lookup ... fHis„c^es tKi program to read the^^alues set in the Velocity Table 

(more on this later). ""' 




As signer 

This assigns a pohphonic key. A polyphonic key defines the sound generation 
priority to be used when the data transmitted by the MIDI is greater than the 
number of sounds that can be generated simultaneously. Select an assigner for each 
channel from the popup menu. 
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Later 

Earlier 

Rotate 



Later ..- First in, first served 

Earlier ... Last iri^ first served 

Rotate ... This is ttie last-in, first-served polyphonic to be used when multiple 32X- 

side sound soiirces are specified for a MIDI channel. 

n I I 

FitchReso -^ ■ . 

Ttris field determines the resolution for the pitch bend, detune^ and vibrato options. 
However, because the 6SOO0 Sound Driver does not support this function, perform 
the necessary modifications from the default "1/32 HalfStep ";| 
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2. FM Parameters 



The FM Parameters menu allows vou to create and edit timbres for an FM sound 
source. Files that are created on thi? menu form the timbre data that is stored m a 
cartridge without any modification. A maximum of 128 timbres can be stored pet 
file. However, only one FM timbre file can be stored per bulk file. Thus, the 
maximum number of FM timbres that can be set per project is 128. 

FM timbre files only contain timbre data and exist separately from sequence data. 



• 




• 



Due to space limitatiort^.no attempt will be made in this manual to touch upon the 
functions of FM sound sources and the roles of parameters. For details on these 
topics, see the "YM2612 APPLICATION MANUAL". 

1. Listing up a timbre data file 

This function displays a list of existing timbre data files. To open the desired file on 
the list, drag the name of the file. 



2. Selecting a timbre data file 
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This function is similar to function 1 above. It allows you to display timbre data 

files by pressing the UP and DOWN keys- 

3. Name of the curtentlv edited file 

By clicking on this field, you can name or rename a file by entering the desired file 
name from the keyboard- You can use this funcdon to assign appropriate file names 
to keep track of the files- 

4- Shapes of Operator Envelopes 

This function graphically displays the envelope shape of a given operator. The 
function displays the ADSR in blue, red, green, and yeOow, respectively. Using this 
function, you can graphically edit the shape of an operator by dragging a colored 
portion. 




The shape of an envelope can be copied between operati^rs by!draggi% any part 
which is not an envelope (see the arrow in the figure below) oti the graphics, and by 
overlaying the dragged portion on the envelope-shape^^^nie^^for the tatget 
operator. 





■^y- 




5. Parameter-Setting SlrdeFS 

A slider allows you to display andn^nplilate a parar%t^^hat represents a 
continuously varying quant^^^ eliding on any;point ca\ a'^lider, you can set a 
change in the vertical direcftn^^ni&ie screen p an &1 envelope parameter In 
doing so, you can ccwtMS^pusiil.jaffiipulate a ^iue% dragging the parameter. 



You can also mai^ulat^a parameter continuously ^^clicking on the UP and 
DOWN arrows. To cause a stepwise change ~ one step per clicking operation — click 
on the UP and DOWN^ows while pressing the option key. 

How a parameter value changes as a function of slider (scrollbar) movements can be 
monitored in terms of numerical values that are displayed adjacent to the slider. 
Conversely, you can change the parameter by clicking on these numerical values, 

6. Currently selected algorithm 

In addition to using an FM parameter as a monitor, you can also select and set an 

algorithm by dragging a pointer with respect to a graphic. 
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7. Algorithm/feedback slider 

Similar to the parameter-setting slider, a slider can be used to set an algorithm or to 
define a feedback scheme. 
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3, Table Envelope 



The table envelope function defines the software envelope shape for the FSG, 
Similar to the FM timbre files, the PSG envelopes are stored as a dala array, separate 
from the sequence data. 

In the bar graph that is displayed, the vertical axis (Y) represents the PSG volume; 
the horizontal axis (X) represents the time axis. In terms of time, one bar 
corresponds to one V-lnterrupt. 

To edit the software envelope shape directly, you can drag the pointer on the 
graphics. The Y can be manipulated by dragging a bar. When the bar is dragged, 
there is no corresponding change in X, To move the X, drag the.^ while holdmg the 

option key down. This operation does not affect the Y. 




The yellow bar at the end of the graphics indicates the end-of the envelope data. The 
yellow bar continues to sound until it is keyed off as ^^giiied sound. To perform 
keying off, set the end bar to zero (0). 




1. Listing a timbre data file 

2. Selecting a timbre data file 

3. Name of the file being edited 
See the section on 'FM Parameters". 



9 



PRELIMINARY VERSION 



PROPERTY OF SEGA 



MAR-61-B-04afiaS 

Tone Editor 32X Ver. l.OO 

SEGA Enlerpriaes, Lid. 



4, Display magnification 

The rate of enlargement for the time axis can be chosen from among a 1-, 2-, 4-. or 8- 

fold increase- 
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4. Table Vibrato 



Use the same method as for the table envelope for setting the table %'ibrato. In the 
table vibrato, the amount Y, measured from the value on X [the leftmost position), 
Ls added to the frequency at a V-Interrupl timing. On the display, a loop is 
performed until a key-off signal appears at the portion indicated by the red bar. The 
center line extending parallel to the X indicates that any bars extending up from the 
center lines are positive values, and any bars extending down from the center line 
are negative values. These bars represent period data by which musical inter\'a3 
frequencies are added or subtracted. 

The length of a vibrato can he changed by clicking on the end position while holding 
down the command key. To commit a loop point, click on the loop point while 
holding down the option key. 





1 Listing a timbre^fa fi 

2 Selecting a timbre^data file 

3 Name of the file being^edited 

See the section on "FM Parameters", 



4 Display magnification 

The rate of enlargement for the time axis can be chosen from among a 1-, 2-, 4-, or S- 
fold increase. 
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5. Velocity Table 



The velocity data 0-127 that is output by the MrDI is absorbed on the 32X in 16 stages, 
]-15. The result is a reduced resolution. Therefore, the MIDI data velocit}' that is 
received can be processed after the data is converted into data that corresponds to the 

velocity table- 




To enable the velocity table, first perform the setting described in the section on 
MIDI Seiting. 



Peceivea velocity an 
lis oftseis 



By clocking on a specific celf 
[the value to l>e modified), you 
car enter rumencal values from 
IhB keyboard. 
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6. FM Drum Kit 



The FM Drum Kit refers to a function that is designed to save memory by putting 
the data array having all information, such as musical interval, timbre, FAN, and 
vibrato numbers, in one-to-one correspondence with the "note assign" that is 
contained in the 68000 Sound Driver. Thus, by assigning a note number to the 68000 
Sound Driver, the FM Drum Kit can execute a series of predetermined procedures. 

Before creating an FM Drum Kit, you need to complete tfie tasks defined in the 
sections on FM Parameters and Table Vibrato. 





Set the following six items relative t^the "note assigrC' 
Note: 



Program Name ,„ Assign a n^^^^ a ^rt of the^ 
Prog ,.. Select the timbre cre^i^fisi^ an FM f^am^ 
Note ... Set the desir^^^ficllji^t^^al by defti%ig C^l 
value 32 denotes C^the ^g^d^b" in the octave I^ . 




in the MIDI 



created- 
- Therefore, the initial 



Vol ,,, Set the volumeyj^ilh a maximum of 127 and a minimum of 0, 



Pan - Set the desired parming position. Since the pan positions for an FM sound 
source can be determined by setting the right and left as on and off, there are only 
three types of positions. The values 0-41 indicate left output, the values 0-41 a left 
output only, the values 42-84 right-and-left syrrimetric output, and the values 85-127 
indicate left output only. 

Vib -. Set the number for a created table vibrato. 
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7- PWM {for Super 32X) 



A sound source is required to use a PWM sound source. Therefore, sampling must 
first be conducted in otdei to use a PWM sound source. The following sampling 
data files can be used: 8-, 16-, or 24-bit AIFF file [Sound Designer 2] or a formatted 
file. These sampling data files are compatible with any of the following formats: 
monaujral, stereo, or 4-ch stereo, as long as the data contained in them is less than 
equal to a 11025 Hz sampling frequency. 

After sampling data files have been set up, allocate them to "note assigns", as in the 
case of the FM Drum Kit. The sampling data now corresponds to the received "note 
assign", and generates sounds in a defined pitch. 






File name 

By entering the na^s oi^^^^ted sampling data f^p'you can establish 
correspondence be^^^|f#ie note assigns and the filesV To save memory, files are 
normally assigned in d^^ending order. To open the popup menu, click on the 
desired cell On the popuj^)menu, select the desired sampling data file. 
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Choose Sound File: 



Q32X Sample Wave -^ | «=Z3 Macintosh HD 




D AnalogKick 
D Cresh 
D Hat-c 

□ Hat-o 

□ pattern 1 
D pGttern2 
D pieno 



f Desktop 



f Cancel 



c 



en 



ai 



File Type: 16-bit AIFF 

Fs: 1 1025Hz 



Channels: MOnO" 

Length: CiO:"C^:t^O:T8 






Pitch 

Note-assigns can be pronounced witti a pitch, "niedisl^ayed numerical value is 
called an address-up counter; it is a par^efer thatds^used to read samples on a 
phase basis. This parameter (N) is treated ii^e^rnaiiy In the FWM driver as a 12-bit 
fractional number. It is incremented at^ev^ IICSS Hz, wl)j^ is the PWM driver's 
fixed cycle. When N>=1, one sample is read^ Jl^ addre^up t^unter is output 
using the same Fs (original pitch) as. when tKe address-upjcounter is sampled at 2048 
iSOOH). 4 




Note that the address-up counter cannot be set to a vaSe gt^ter than 2048, i.e.. the 
address-up counter cannot tte^ou^ut it a frequ^^higli^^iMn the original pitch. 
Therefore, when assigning aji a^dr0&&-up counter tb^ part that requires a musical 
interval in a piece of:?tiU^, ^|^^^ul to arrange thg^-m^ic properly so that this 
restriction is comi 




For the sake of illustiiHpn, assume that the sampled octave is denoted OCn. an 
n025 Hz sampling rate^;psed, and the sampled musical interval is A ("ra"). The 
table below provides a list of the address-up counters that are calculated from the 12- 
temperament. To the extent that the musical interval is lowered, however, the 
area-sing noise increases. Therefore, be careful to ensure a proper balance between 
the pitch and the sound quality. 
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— ^^\ 


C 1 


C»f , 


D 


D# 
91 


E 


F ] 


Ftf 


ll. 


121 


A 


Aft 


B 




3Cn-5 


76 


ai 


88 


96 


102 


108 


114 


64 


68 


72 




:5Cn^ 


126 


136 


144 




DCn-S 


152 


161 


171 


iei 


192 


203 


215 


22B 


242 


256 


271 


287 




3Cn-2 


304 


S23 


342 


382 


384 


406 


431 


456 


4B3 


512 


542 


574 




:JCn-l 


609 


645 


6B3 


724 


767 


■ei2 


361 


912 


967 . 


1024 . 


1085 


1149 




DCn 


t2ie 


1290 


1367 


1448 


1534 


16^5 


1722 


1625 


jt933 ; 


2048 


■1 





If a sampling is performed at any other setting, the sampled JnusroJ-intervai 
frequency (Hz) is denoted I, the sampling rate is denoted f, the;musi(Bl frequency 
(Hz) that is actually output is denoted O, and the addres&-njp ccajfiter^ is calculated 
using the formula given below; 

N = 204S ' O/l * f/11025 (where N <= 2048) 

Notes: 

- An N value greater than 2048 can cause the sy|tein1Sm^alf unction. The FWM 

driver does not change incorrect setup vaities. 




^v 




es i^ay be found in books on music 





- Further details on musical interval fr 

or in the "PSG Manual" for the Mega Drlve^ 



- Because the 32X uses a bank-switchable memory map [see therSq^r 32X 
Hardware Manual "), the 32X is designed with the assiittipEion tJlat^sound data is 
allocated to areas that are not suBject io'feaKk-s witching^ d.e^fe6riTt)x880000 to 
OxHFFFFF. Consequently, if tl^^soundldata is too large to fii"vHthin the indicated 
addresses, an error results irLHh&soQnd simulaK^triS most cases, the amount of 
samphng data is the c^>isp„or^ sound data b^mii^g exceedingly large. Therefore, 
when creating sampling ^ta^ fe^reful that its amoimt -remains witfrin reasonable 
bounds. 
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8. PCM 



For the Tone Editor 32X, vou can use any PCM driver from among the 8-blt linear 
PCM Ich, S-bit linear PCM 2ch, 4'bit delta PCM Ich, and 4^bit delta PCM 2ch- To 
select a PCM driver, check off the desired PCM driver in the "Select Document 
Type" menu. Notice that the playback rate may differ from driver to driver. 

As in the case of a PWM sound source, PCM sound sources use either 8-bit or 16-bit 
AJFF file or a "Sound Designer 2" format file as a sound source. Because PCM 
sound sources use the same sampling data file assignment method as a PWM sound 
source, the following describes differences bet^'een PCM and PV^'M sound sources. 



Untnied2: IchLPCM 






Pitch 

Allowable values are 1-256. The lower the parameter value, the higher the musical 
interval. In the case of a 2-ch driver, for which the pitch is fixed, the Pitch column is 
not displayed, 

- The Tone Editor 32X contains an internal, built-in PWM driver and a sound 
driver, which are replaceable. To replace a sound driver, name the file for the new 
sound driver as either "MD_DRV.BIN" (binary file) or "MD_DRV,S28 [Motorola-S 
format file), and store the file name in the folder in which Tone Editor 32X is 
located. When this file is not found, the Tone Editor 32X loads the built-in sound 
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driver by default. Any of the sound drivers that are provided should be loaded 
using this method. Similariy, the PWM Driver should be named as "SH_PRG.P". 
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